The intracellular domain of the nicotinic acetylcholine receptor alpha subunit mediates its coclustering with rapsyn.
Muscle nicotinic acetylcholine receptors (AChRs) are immobilized at the neuromuscular junction in high-density clusters by rapsyn, a 43-kDa protein located at the cytoplasmic face of the postsynaptic membrane. When expressed in nonmuscle cells, rapsyn induces the aggregation of both assembled and unassembled AChR subunits. Here, we investigated the mechanism of rapsyn-induced clustering of the AChR alpha subunit by testing a series of alpha subunit mutants for colocalization with rapsyn patches in transfected QT6 cells. Partial or total deletion of the large intracellular domain of the alpha subunit dramatically reduced its ability to colocalize with rapsyn patches. Furthermore, insertion of the alpha subunit large intracellular domain into a potassium channel resulted in a significant increase in the channel's colocalization with rapsyn patches. We conclude that the large intracellular domain of the alpha subunit plays an important role in mediating rapsyn-induced coclustering of the AChR alpha subunit.